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Superhorizon fluctuations exacerbate horizon problem

points separated by more than 
horizon at decoupling are 
statistically correlated
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During inflation, Universe expands much faster than the horizon (red circle). For observers 
within the horizon, the Universe becomes indistinguishable from exact flatness.

inflation

Inflationary solution to the flatness problem
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Inflationary solution to the horizon problem



Shortly after inflation was proposed, it was shown that it can also 
account for initial perturbations capable of growing into galaxies

and contemporaneous papers by 
‣Mukhanov & Chibisov (1981) 
‣ Starobinsky (1982) 
‣Guth & Pi (1982) 
‣ Bardeen, Steinhardt, & Turner (1983)
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Varying amplitude of primordial power spectrum

ωx≡Ωxh2
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Varying spectral index of primordial power spectrum

ωx≡Ωxh2
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The six parameters of the standard ΛCDM cosmological model
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The six parameters of ΛCDM simultaneously fit a much 
larger number of data points, e.g. CMB power spectrum



Conclusion: inflationary ΛCDM cosmology is an 
excellent fit but still much physics to be understood

Planck 2013

‣Excellent fit to large number 

of observations (CMB, SNe, 

BAOs, light elements, 

gravitational lensing, galaxy 

rotation curves, growth of 

structure, …) 

‣But all main elements (DE, 

DM, inflation) of unknown 

physical origin!



Extra slides
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